In the past, artifacts stored in public and private museums have been treated with a variety of pesticides to protect and preserve them for future generations. These substances are toxic and people working with contaminated artifacts may be at risk of exposure. This presentation will describe the determination of arsenic and mercury in a collection comprising over 2500 baskets which were acquired by the Oakland Museum between 1910 and 1940, along with a smaller collection of birds.
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XRF is an ideal technology for this application due to its simplicity, speed, and nondestructive analysis capabilities. Its detection limits for arsenic and mercury are in the low ppm range and hence more than adequate for determining whether or not a basket had been treated with these pesticide agents. Rather than analyzing each and every basket in this collection, a subset of baskets obtained from different origins and/or collectors were analyzed. Two different locations on each of these baskets were analyzed using readings that were typically no longer than one minute, which was short enough to facilitate the completion of the analyses over four working days. For the bird analyses, only one sample was acquired.
This presentation will include a description of the data quality objectives, methods, and quantitation procedures. Of particular concern in this work was providing reliable and accurate detection and quantitation of arsenic and mercury in the samples. Ideally, the presence of two lines at close to their tabulated energies is desired to confirm positive identification of a given element. However, the spectral overlaps of the analytes (the K ! line for arsenic at 11.73 keV overlaps the L ! line for mercury at 11.82 keV) and some of the matrix species (i.e., lead and bromine) presented complications. For quantitation, a series of custom-made standards in a cellulose-type matrix were prepared and analyzed on the same dates as the samples. For some samples, an alternate line was chosen for quantitation to avoid spectral overlap with an interfering species. In all cases, a modified form of Compton Normalization was employed to correct for varying sample densities. The detection limits were on the order of 10 and 25 ppm for arsenic and mercury, respectively. Approximately 20% of the baskets were found to contain detectable levels of arsenic and/or mercury, with the highest concentrations found in birds and on a basket coated with vermillion pigment. This work will illustrate some of the difficulties in confirming the presence of both of these elements, especially near the detection limits, and the fairly complicated data analysis procedures required to provide accurate quantitation in a fairly diverse collection of samples.
